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:-: Changes in Mammography Use:
Economic, Need, and Service Factors
Jane G. Zapka, ScD, David Hosmer, PhD, Mary E. Costanza, MD,
Donald R Hams, PhD, andAnne Stoddard, ScD
Introduction
Breast cancer continues to be a
prominent women's health problem, rep-
resenting 28% of all female cancers.1
Since reductions in mortality depend on
increasing the adoption of early detection
methods by physicians and by women,
numerous professional organizations have
endorsed screening guidelines for periodic
clinical breast examinations and mam-
mography.2 If the Year 2000 Health Goals
for the Nation are to be achieved, a better
understanding of factors related to screen-
ing services use is needed.3
In this studywe document changes in
mammography utilization over a 3-year
period and investigate the relationship of
selected economic, need, and health sys-
tem factors to mammography screening
utilization to detenrnine which subgroups
of women are being screened.
Methods
Study Subjects and Data Collection
Independent random-digit-dialed sur-
veys of English-speaking women between
52 and 75 years of age who had never had
breast cancer were conducted in two Mas-
sachusetts urban areas comprising six
towns. The surveys were conducted in the
fall of 1987 (n = 929) and the fall of 1990
(n = 674) as part of a 3-year demonstration
project, sponsored by the National Cancer
Institute (NCI), designed to increase breast
cancer screening.4 The study sample was
drawn from the demonstration and compar-
ison urban areas. The interviews, averaging
17 minutes in length, were conducted during
day and evening hours, with a minimum of
10 call-backs at varying times. A refusal
conversion call procedure was used, and re-
sponse rates of 75.3% in 1987 and 73.9% in
1990 were achieved. The 52-year age mini-
mum was based on professional guidelines
recommending annual screening forwomen
aged 50 years and older. Therefore, a 52-
year-old woman could have adhered to the
recommendation at least twice.
Study Van-ables
The dependent variable, mammogra-
phy utilization, was defined with four cat-
egories: (1) no mammogram (never had
one); (2) previous user (had had one or
more mammograms, but none in the pre-
vious 12 months); (3) recent adopter (had
had only one mammogram, which had oc-
curred in the previous 12 months); and (4)
repeat recent user (had had two or more
mammograms, including one in the previ-
ous 12 months). This variable was de-
signed to provide a better understanding
of factors influencing periodic as well as
recent utilization. For a subsequent anal-
ysis, the categories were collapsed (1 plus
2; 3 plus 4) to form a binaiy dependent
variable, defined as having had a mammo-
gram in the previous 12 months or not.
Because of missing data, the 1987 and
1990 samples consisted of 838 and 601
women, respectively.
In the selection of study variables,
which was guided by previous work,-7
we focused on three groups of factors
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(economic, need, and health system en-
abling factors) and their relationships to
screening. Economic factors included
measures of income, education, and em-
ployment. Personal health need factors,
such as family history of breast cancer,
personal history of breast symptoms, and
age, may influence use of screening by
influencing women's personal perception
of risk, their physicians' attention to
screening recommendations, or both. Ac-
cess to and interaction with health provid-
ersmay facilitate orhindermammography
use. A physician's advice that a client ob-
tain amammogramwas one health system
enabling factor investigated in this study;
others included having insurance cover-
age, having a regular physician, and hav-
ing had a clinical breast exam in the past
year.
Analysis
A univariate examination of the re-
lationship between study variables and
mammography use was performed for
each survey. To better control for poten-
tial confounding, variables significant at
the .15 level in either survey were se-
lected as candidates for multivariate
modeling. A polytomous logistic regres-
sion model was used to assess the joint
effects of the variables.8 Likelihood ratio
tests reduced the model to that subset of
variables significant at the .10 alpha level
in either survey. An indicatorvariable for
city was included in all models to control
for intervention effect. To check for pos-
sible shifts in effects between survey
waves, a combined model was fit, and
interactions between time and studyvari-
ables were tested by means of likelihood
ratio tests. None were significant at the
5% level. The adequacy of the polyto-
mous logistic regression model was as-
sessed by applying logistic regression di-
agnostics to equivalent separate sample
binary logistic regression models. In the
second phase ofthe analysis, models em-
ploying the binary dependent variable
(mammogram in the past 12 months or
not) were fit to the data.
Read&s
Mammography Utilization
The pattern of mammography use
was significantly related to study period
(X2= 151.2;P < .0001, df = 3). The pro-
portion of women who had had a mam-
mogram in the past 12 months (the recent
adopters plus the repeat recent users) in-
creased from 31% in 1987 to 51% in 1990
(Figure 1); a corresponding decrease oc-
curred in the proportion of women who
had never had a mammogram, from 46%
to 22%. Both shifts were statisticaly sig-
nificant (P < .0001). The proportion of
previous users increased from 23% to
27%; the proportion ofrecent adopters de-
creased from 11% to 5%; and the propor-
tion of repeat recent users increased from
20% to 46%. Only the latter two shifts
were statistically significant (P < .0002).
Relationsh@ ofStudy Vanables to
Mammography Use
Economic variables. The relation-
ship of employment status to screening
use was ofborderline significance in 1987,
but not in 1990 (Table 1). In 1987, unem-
ployed women were somewhat more
likely to have never had a mammogram,
whereas employed women were slightly
more likely to be previous users. Educa-
tion and income level were significantly
related to utilization at both times.
Women with less than a high school edu-
cation were most likely to have never had
a mammogram, whereas college gradu-
ates were most likely to report the highest
utilization in both surveys. Women with
total household incomes of $15 000 or less
were most likelyto have never had amam-
mogram and least likely to be previous
users or recent users. More women in the
lower income groups reported having had
a recentmammogramin 1990 than in 1987,
but their rates were still lower than those
of high-income women.
Need variables. Women with a fam-
ily history of breast cancer were signfi-
cantlymore likelytohave had screening in
1987, but not in 1990 (Table 1). Women
with a personal history of breast symp-
toms or problems were signficantly more
likely to be previous users and repeat re-
cent users in both surveys. In 1987,
women 65 years of age and older were
more likely to have never had a mammo-
gram, butwere about as likely to have had
one in the past year as younger women.
By 1990, the two age groups hadvery sim-
ilar patterns of use.
Health system enabling variables. In
both 1987 and 1990, having either an in-
ternist or a gynecologist as a regular phy-
sician was related to ever having had a
mammogram, as well as to being a repeat
recent user (Table 1). In both surveys,
women who reported being advised by a
physician to have a mammogram had
higher levels of use. Having had a recent
clinical breast examination was signifl-
cantly and consistently associated with
ever having had a mammogram and with
being a repeat recent user.
Insurance coverage was significantly
related to mammography utilization at
both times (Table 1). However, analyses
ofthe relationship between insurance cov-
erage and screening utilization should be
interpreted with caution. Because some
women had multiple sources ofinsurance,
it was not possible to determine which
plan actually provided coverage. In addi-
tion, coverage may change annually, so
comparing mammography use over time
with current coverage is of dubious valid-
ity. Therefore, we investigated the rela-
tionship of insurance coverage to mam-
mogram use in the previous year (recent
adopters and repeat recent users com-
bined). Though this relationship was of
borderline significance in 1987 and non-
significant in 1990, certain trends are note-
worthy (Figure 2). Women with no insur-
ance were least likely to have had a
mammogram in the past year in both 1987
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and 1990. Women with entitlements only
or entitlements plus other coverage did
substantiallybetter in 1990 than in 1987. In
both years, women with health mainte-
nance organization coverage were more
likely than women in any other coverage
group to have had a mammogran in the
past year.
Aside from the significant relation-
ships of the independent variables with
utilization at each time point, notable
changes occurred over time. For example,
more women were advised by their phy-
siciansto have amammogram in 1990 than
in 1987 (81% vs 59%). Although the pro-
portion of women who had had a clinical
breast exam in the previous year did not
change (59% in 1987 and 60% in 1990),
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more women who had had such an exam
reported having had a mammogram in
1990 (72%) than in 1987 (49%).
Multivanate Analyses
Multivariate analysis was used to in-
vestigate the relationship of specific vari-
ables to utilization while controlling for
the effects of others. The variable "phy-
sician advised patient to get a mammo-
gram" was not included because of its
high correlation with the dependent vari-
able. Insurance coverage was omitted be-
cause of its lack ofvaliditywith respect to
utilization in other than the past year. The
fitted logistic regression models are pre-
sented in Tables 2 and 3 in the form of
odds ratios, obtained by exponentiating
the estimated coefficients, and confidence
intervals for the odds ratios.
In Table 2, odds ratios are given that
compare the referent group, women who
had never had a mammogram, with the
three user groups: previous users, recent
adopters, and repeat recent users. Conse-
quently, for each dichotomous variable in
Table 2, there are three odds ratios. For
the variable "specialty of regular physi-
cian," four sets of odds ratios are given,
one for each physician specialty com-
pared with having no regular physician.
The income variable was treated as con-
tinuous and the odds ratio for an increase
of $5000 is presented.
The first column ofodds ratios in Ta-
ble 2 reports the results of the model for
the 1987 survey. When other important
variables were controlled for, economic
factors retained their significance. Em-
ployed women were less likely than un-
employed women to be repeat recent us-
ers. Women with at least a high school
education were more likely than women
with less than a high school education to
be previous users. Higher income in-
creased the likelihood of a woman's being
a repeat recent user.
With regard to need factors, women
who reported a family history of breast
cancer were approximately three times
more likely than others to be recent adopt-
ers or repeat recent users in 1987. Women
who had had breast problems were more
than six times as likely as others to have
ever had more than one mammogram.
The likelihood that awoman who had had
symptoms was a recent adopter, though
not significant, was nearly twice as high as
the likelihood that she had never had a
mammogram. Women younger than 65
years of age were twice as likely as older
women to be repeat recent users.
With regard to health system enablig
factors, women whose regular physician
was an internist or gynecologist reported
greater use than didwomen with no regular
physician. In addition, they were almost
eight times more likely than women who
regularly visited a general practitioner or
familyphysician tobe repeat recent users. If
a woman had had a dinical breast exam in
the past 12 months, she was 12 to 18 times
more likely to have had a recent mammo-
gram. Women in the demonstration city
area were less likely to report previous use
thanwere those inthe comparison city area;
recent use was similar.
The samemodel fit to the 1990 survey
data is displayed in the center columns of
Table 2. Variables significant in this model
included education, previous breast prob-
lems, specialty of regular physician, and
recency of clinical breast exam. The over-
all relationships between mammography
use and having had a breast problem and
recency of clinical breast exam were the
same as in 1987, although the odds ratios
changed somewhat. Women were far
more likely to be recent adopters if they
had a regular physician (21 to 22 times
more likely if the physician was a gyne-
cologist or internist, and almost 9 times
more likely if the physician was a general
practitioner or family physician). Women
were also more likely to be repeat recent
users if they reported having a regular
physician (from 2 to 17 times more likely,
depending on the specialty of the regular
physician).
In the next stage ofanalysis (final col-
umns ofTable 2), we fit the same model to
the combined survey data, including an
indicator variable for time. In the com-
bined model, when other significant vari-
ables were controlled for, two economic
factors achieved statistical significance.
Women with more than a high school ed-
ucation were more than twice as likely to
be repeat recent users, and a $5000 in-
crease in income increased the likelihood
that a woman would be a repeat recent
user. With respect to need factors,women
with a family historyofbreast cancerwere
twice as likely as other women to be re-
peat recent users; those with a history of
breast problems were more than eight
times as likely to be repeat recent users.
Age was not significantly related to use
when the influence of all other variables
was controlled. Among the health system
enabling factors, specialty of regular phy-
sician continued to be highly significant.
Women whose regular physicians were
gynecologists or internists were more
likely to have ever had a mammogram.
When all other variables were controlled
for, women were more than nine times as
likely to be repeat recent users in 1990
than in 1987.
Because several national reports
have focused on the number of women
who have had mammograms in the 12
months prior to study,4,9 models were fit
to the dichotomous outcome variable
(having had a mammogram in the past 12
months or not). The models for 1987, for
1990, and combined over time are pre-
sented in Table 3. Economic variables
were not significant, except for income in
1987 and education in 1990. Having had
previous breast problems was related to
use in both 1987 and 1990, whereas having
a family history of breast cancer was re-
lated in 1987 only; age was not related.
Having as a regular physician a gynecol-
ogist (or an internist in the 1990 and com-
bined-time models) and having had a
clinical breast exam in the past 12 months
were related to increased likelihood of re-
cent use.A model that included insurance
rather than income yielded similar results.
1348 Amencan Journal of Public Health
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DJ ion among those who have had mammograms limitation of this study is the lack of repre-
in the past (20%o in 1987 to46% in 1990). The sentation of minority and non-English-
The results of this study support re- challenge willbe to promote regular screen- speaklng women; more than 90%o of each
cently published data that document im- ingby new adopters, to continue to encour- samplewas White. The study is also limited
provements in the proportion of women age the substantial proportion (approxi- by the usual biases of random-digit-dialed
who have had a mamnogram in the year mately 25%; see Figure 1) of previous (but surveys: onlywomenwith telephones could
prior to study.9 In addition, this study doc- not recent) users to again participate in participate and the data were self-reported.
uments an increase in the proportion of screening, and to motivate the hard-to-reach Among the economic factors, income
women who have been screened recently 22% who have never been screened. One was significantly related to repeat recent
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mammography use in 1987 and in the com-
bined model (Table 2); however, income
was not significantly related to recent
mammnography use in 1990 (Table 3). This
change maybe due, in part, to the fact that
more women with entitlements were being
screened in 1990 (Figure 2).
With respect to need factors, having
had breast problems was significant in all
three models, whereas havingafamily his-
tory of breast cancer was significant only
in the 1987 and combined models. Both
factors were also significantly related to
recent mammography use in 1987 and in
the combined model (Table 3). It could be
hypothesized that clinicians in 1987 were
more likely to advise screening for these
women because of their health history, but
more recently, all women have been ad-
vised to have regular mammograms. It is
not surprising that a history of breast
symptoms or problems is independently
related to mammography use. In both
1987 and 1990, 17% of the women re-
ported that they had had their most recent
mammnogram because they had had a
breast problem, rather than as part of a
regular checkup. It may be that these
women misunderstood why the mammo-
gram was recommended. For example,
considerable anecdotal evidence suggests
that mammograms are ordered to rule out
problems in order to secure insurance
coverage.
The bivariate relationship of age and
family history to increased use in 1987 and
1990, coupled with increases use over
time, supports the notion that screening of
all women is increasingly being encour-
aged. The relationship of income and ed-
ucation to use supports the recommenda-
tion that special attention be given to the
underserved, that is, women with lower
incomes and less education. In this regard,
it is encouraging that in 1990 more women
with entitlements only and more unin-
sured women were receivring care. How-
ever, the fact that more elderly women
were being screened provides additional
evidence that factors other than income
influence mammography use.10-'2
With respect to health system en-
abling factors, this investigation demon-
strates the continued profound relation-
ships between having a regular physician
and mammography use and between phy-
sician specialty and mammography use
that have been documented in earlier
StUdieS.4"13-15 Although having a gynecol-
ogist as a regularphysician continues tobe
imnportant, women reporting internists as
regular physicians have improved their
use of mammography in recent years.
Since womenwho indicated that their reg-
ular physician, was a general practitioner
reported lower use, continuing education
programs might target those physi-
CianS.'16,17 In addition, public education
programs should consider encouraging
women themselves to initiate discussions
of mammography with their physicians.
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It is also not surprising that having
had a clinical breast exam in the past 12
months was related to greater use. Appar-
ently, a woman who undergoes a physical
is more likely to be encouraged to have a
mammogram. However, there continues
to be considerable "missed referral oppor-
tunity"4: 28% of the women who had had
a clinical breast exam in the previous year
did not go on to get a mammogram (Table
1). In addition, manywomen reported not
having had a clinical breast exam in the
previous year (Table 1). Attention to both
mammography and clinical breast exams
is therefore important. Providers should
continue to initiate discussion ofscreening
and public education programs should
continue to emphasize the importance of
periodic checkups that include clinical
breast exams and mammogram referrals,
particularly for women of lower educa-
tional levels. El
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